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Attorney Docket No. 77512

SPEED NUT AND DRIVE GEAR ASSEMBLY

STATEMENT OF GOVERNMENT INTEREST

[0001] The invention described herein may be manufactured and

used by or for the Government of the United States of America for

governmental purposes without the payment of any royalties

thereon or therefor.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

[0002] The present invention relates to lock-threaded

fasteners and more particularly to devices for moving a nut along

a threaded rod.

(2) Brief Description of the Prior Art

[0003] Current techniques used are that of hand-operated tools

and motions. Frequently a wrench is used to loosen a locknut or

stopnut and then the loose nut is turned by hand to some position

along a threaded rod. The purpose of the locknut is to prevent

movement of some mechanical device against vibration or other

movement. For example, the locknut may be used for alignment or

adjustment purposes, such as in varying the height of some

components off a platform or base. Once the locknut has been

loosened, it must be turned by hand to some other position along

the rod. This movement can be over a short or a very long
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distance depending upon the application. In some instances when

adjustments must be made quickly, depending upon the fit of the

threads and the cleanliness of the components, it can be a slow

and tedious operation.

[0004] The prior art discloses a number of devices and methods

for moving a nut on a threaded rod and for related functions.

[0005] U.S. Patent No. 1,645,570 to Anderson, for example,

discloses a wrench including a mitre gear, a frame and a sleeve

provided with a mitre gear. A nut is received in the socket in

the sleeve.

[0006] U.S. Patent No. 1,832,663 to Small discloses a wrench

including a bevel gear at the end of a shaft and a fork member.

A socket member is provided with a bevel gear matching the bevel

gear.

[0007] U.S. Patent No. 4,685,848 to Langer discloses a

rotatable fastener, which has a head portion with an axially

facing ring gear engageable with a complementary gear of a drive

tool. The ring gear is a rearwardly facing beveled gear for use

with a beveled drive gear and the head portion defines a

forwardly directed thrust surface engageable by a bearing surface

of the drive tool to urge the drive gear against the ring gear.

[0008] U.S. Patent No. 2,907,242 to Chakroff discloses an

arrangement comprising a nut with a bevel gear and a power driver

including matching bevel pinion and a supporting yoke.
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[0009] U.S. Patent No. 5,409,339 to Rosser discloses two

teethed nuts which are meshed together in an arrangement that

causes both the nuts to move at the same rate of speed and in the

same direction up or down the threaded rod arms of a U-bolt clamp

whenever one of the nuts is turned. The meshed nuts apply

similar and simultaneous pressure upon the crosspiece of a U-bolt

clamp which crosspiece moves relative to the threaded rod arms

which transverse it through apertures in the crosspiece. A

clamping force is achieved between the crosspiece and the curved

portion of the U-bolt as the two members are forced together by

movement of the meshing nuts turning upon the threaded rod arms

and pressing against the crosspiece.

[0010] A need, however, still exists for a quicker and easier

means for moving a nut along a threaded rod.

SUMMARY OF THE INVENTION

[0011] It is an object of the present invention to provide a

means for allowing rapid movement of a stopnut or locknut along a

threaded rod.

[0012] The present invention is a device that replaces hand

turning of the nut to move along a threaded rodto allowfor.

adjustment of some other mechanical devices. Once the position

of the mechanical device is established, it provides a means for

rapidly advancing the locknut or stopnut back into a position

where it can be tightened by a wrench or other means.
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[0013] The apparatus of the present invention consists of two

subassemblies, which are a speed nut and a driver. The speed nut

is used to take the place of a conventional locknut or stopnut.

This speed nut consists of a standard hex nut with a pinion bevel

gear attached to it. The nut is sized according to the

particular application and thread as in normal engineering

practice. The bevel gear is selected as part of a gear set.

Generally, a gear set consists of a pinion and a drive gear.

Selection of the gear set is dependent upon two considerations;

size and gear ratio. The gears must be sized to fit the intended

application. Their physical size must be such that they do not

interfere with any other components. The ratio is selected such

that the rate of travel of the speed nut is acceptable to the

operator. The transmitted speed of an electric drill or portab;e

drill is increased or decreased depending upon the gear ratio.

[0014] For the speed nut, the pinion is selected such that it

can be rigidly attached to one side of the hex nut. The gear

teeth must freely extend beyond the diameter of the nut. It is

desired to select or machine the hub of the gear such that they

could be welded together. A circular groove is machined in the

hub of the gear to accept the fingers of 2 guides. The hole in

the gear can be machined in one of two manners. It could be left

as a clearance hole for the particular thread or it could be

threaded to increase the contact area of the locknut. The idea

of rigidly connecting the components is so that when one moves,
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the other follows with no time lag; and the two components have

become one part.

[0015] The second component of this invention is the driver.

subassembly. This subassembly is the tool that is attached to

the speed nut to make the adjustments. It provides a means of

holding the drive gear in mesh with the pinion during operation.

This driver assembly is made of the matching bevel drive gear

from a gear set that had the pinion as described previously. The

drive gear is modified by a threaded hole with a shoulder through

the center hole, which provides a positive stop for 2 button head

screws and prevent the base of the head of the screw from

bottoming against the face of the gear. Thus there is a

clearance for 2 spring clips such that it cannot bind the spring

clip, which will be free to rotate.

[0016] A shaft is mounted into the gear with a moderate press

fit and locked with a cross pin. This shaft is sized such that

it can be fit into an appropriate drill chuck. The apparatus

also may include a spring clip, which attaches to the face of the

bevel gear with a button head screw such that it is free to

rotate about the screw. This spring clip will spring open to

nest and hold onto the threaded rod, which keeps the drive gear

in mesh with the speed nut pinion gear while also allowing the

speed nut assembly to travel along the threaded rod. There is
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also a small clearance between the head of the screw and the

spring clip such that when the screw is bottomed out and tight,

the clip is free to rotate about the screw.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Other objects, features and advantages of the present

invention will become apparent upon reference to the following

description of the preferred embodiments and to the drawing,

wherein corresponding reference characters indicate corresponding

parts in the drawing and wherein:

[0018] FIG. la is a side elevational view of a preferred

embodiment of the assembly of the present invention providing a

view directly along the axis of the driver subassembly;

[0019] FIG. lb is another side elevational view of the

assembly shown in FIG la viewed normally to the axis of the

driver subassembly;

[0020] FIG. ic is a side elevational view like that of a

portion of the assembly in FIG. 1b, which illustrates a

modification of structure;

[0021] FIG. 2a is a side elevational view of the speed nut

element of the assembly shown in FIG. la;

[0022] FIG. 2b is a top plan view of the speed nut shown in

FIG. 2a;

[0023] FIG. 2c is a bottom plan view of the speed nut shown in

FIG. 2a;
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[0024] FIG. 3a is an end view of the nut clip element of the

assembly shown in FIG. la;

[0025] FIG. 3b is a side view of the nut clip element shown in

FIG. 3a;

[0026] FIG. 3c is a bottom plan view of the nut clip shown in

FIG 3a;

[0027] FIG. 4a is a side elevational view of the nut clip

mounted on the cylindrical rod shown in FIG. la;

[0028] FIG. 4b is another side elevational view of the nut

clip mounted on the cylindrical rod shown in FIG. 4a with the

view rotated 900 about the rod axis;

[0029] FIG. 5a is a top plan view of the drive gear used in

the assembly shown in FIG. la;

[0030] FIG. 5b is a cross section through 5b-5b in shown in

FIG 5a;

[0031] FIG. 5c is a bottom plan view of the drive gear shown

in FIG. 5a;

[0032] FIG. 6a is a front elevational view of the guide

element used in the assembly shown in FIG. la;

[0033] FIG. 6b is a side view of the of the guide element

shown in FIG. 6a;

[0034] FIG. 6c is a top plan view of the guide element shown

in FIG. 6a;

[0035] FIG. 7a is a bottom plan view of the driver subassembly

used in the assembly shown in FIG. la;
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[0036] FIG. 7b is a side elevational view of the driver

subassembly shown in FIG. 7a;

[0037] FIG. 7c is a top plan view of the driver subassembly

shown in FIG. 7a;

[0038] FIG. 8a is a side elevational view of an application

making use of a preferred embodiment of the speed nut of the

present invention; and

[0039] FIG. 8b is another side elevational view of the

application shown in FIG. 8a in an adjusted position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0040] Referring to FIGS. la-lb and 2a-2c, the assembly of the

present invention includes a cylindrical rod 10. A helical

thread 12. (or any other suitable threading arrangement known to

those skilled in the art) can be applied to the outer peripheral

surface of the cylindrical rod 10. The assembly also includes a

speed nut 14 which has a pinion bevel gear 16 superimposed on a

cylindrical gear base 18. This cylindrical gear base 18 also

includes a guide groove 20. The pinion bevel gear 16 and

cylindrical gear base 18 are superimposed on a hex nut 22. The

cylindrical gear base 18 is attached to the hex nut 22 by means of

weld 24. A central axial aperture 26 extends downwardly through

the pinion bevel gear 16, cylindrical gear base 18 and hex nut 22.

The axial aperture 26 inside the hex nut 22 is provided with

threads, or a helical groove 28.
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[00411 Referring particularly to FIGS. la-lb and FIGS. 3a-4b,

the assembly also includes a clip 30. This clip 30 includes

front edges 32 and 34, that are angularly disposed to each other

to intersect at apex 36. Clip 30 also includes opposed lateral

sides 38 and 40, that have respectively bosses 42 and 44. At the

ends of lateral sides 38 and 40 there are respectively attachment

features 46 (FIGS. 4a-4b) and 48 (FIGS. 4a-4b), that allow clip

30 to be fastened to the cylindrical rod 10 in the way shown in

FIGS. la and lb.

[0042] Referring particularly to FIGS. la-lb and FIGS. 5a-5c,

the drive gear 50 includes a beveled gear 52, which extends

peripherally from an upper planar section 54. The drive gear 50

also includes a cylindrical hub 56 with a threaded aperture 58, a

shoulder 60 and a smooth axial aperture 62. There is also a

transverse aperture 64 in the cylindrical hub 56 in opposed

relation to the upper planer surface 54 there is a lower planar

surface 66 and an oblique surface 68, which extends peripherally

from this lower planar surface 66.

[0043] Referring to FIGS la-lb and FIGS. 6a-6c, a guide 70 is

included in the assembly which has a front section 72 with a

front generally semicircular cut away section 74 and opposed

fingers 76 and 78. Guide 70 also includes longitudinal section

80 with a circular cut-away section 82, which is large enough to

allow the hub 56 to pass through. The function of guide 70 is

shown in greater detail below.
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[0044] Referring to FIGS. la-lb and FIGS. 7a-7c, the drive

gear 50 is superimposed over the clip 30. On the upper side of

drive gear 50 there is a spacer 84 on which the longitudinal

section 80 of the guide 70 is superimposed. There is also a

washer 86 and a drive shaft 88 that extends through the entire

assembly, and a cross pin 90 is positioned in the transverse

aperture 64 of the drive gear 50 to lock the entire assembly

together. The guide 70 fits over the drive hub 56 and is free to

rotate about the drive shaft 88. The fingers 76 and 78 fit

freely around the grove 20, and the fingers 76 and 78 act as a

follower to the speed nut 14 and guide the user to maintain

proper position of the drive assembly. There is a spacer between

the guide 70 and the back of the drive gear 50 to help prevent

damage to the components and to prevent binding between the two.

The washer 86 installed over the hub 56 after the guide prevents

damage to the guide from the cross pin 90. Although both the

washer 86 and the spacer 89 are to be low friction materials, it

is not necessary that they be metal.

[0045] On the opposed side a button head screw 92 locks the

assembly together from that side.

[0046] Referring particularly again to FIGS. la-lb, the

assembly may also include a lock washer 94. A drill chuck 96 on

an electric drill (not shown) engages the drive shell 88 to

rotate the drive shell 88 about its longitudinal axis and thereby

rotate the drive gear 50 to in turn engage the speed nut 14 on
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the threaded cylindrical rod 10. Referring to FIG. Ic, a locknut

94' may be used instead of a lockwasher on the threaded

cylindrical rod 10. Similar, since the assembly of the present

invention acts as a locknut, one assembly may be used in

conjunction with another to act as locknuts against each other.

[0047] In the operation of the apparatus of this invention,

the speed nut 14 is attached to the threaded rod 10, for example,

to act as a locknut to some device. It is installed with the

bevel gear 16 away from the device being locked. This allows for

free access of the drive shaft 88 to the gear teeth. The drive

assembly is installed into an electric or portable hand drill by

inserting the drive shaft 88 into the drill chuck 96 and locking

it in place. The fingers 76 and 78 of the guide 70 are slipped

around the groove 20 in the cylindrical base 18 of the speed nut

14 and the spring clip 30 is pushed against the threaded rod 10

until secure. At this point, the teeth of bevel gears 16 and 52

should be meshed together. When the trigger (not shown) of the

drill is pressed, the drive gear 50 will rotate, thereby causing

the pinion bevel gear 16 to rotate as well. The direction of

rotation is dependent on that set by the operator and the drill.

While the drill, for the most part, is held in position by the

operator's hand, the spring clip 30 and guide 70 help maintain

the perpendicularity needed between the gear teeth as well as the

necessary contact to drive properly. As the speed nut 14 changes

position along the threaded rod 10, the guide 70 follows it by
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guiding the drive assembly. The spring clip 70 allows the

assembly to slide along the threaded rod 10 to maintain its

position and maximize its effectiveness. When the speed nut 14

is in position to be locked, a conventional wrench (not shown)

can be applied to the hex nut 22 for final torquing.

[0048] Referring to FIGS. 8a-8b an application for the speed

nut assembly of the present invention is illustrated. In this

application, parallel cylindrical rods 98 and 100 are equipped

with speed nut assemblies 104 and 106 as were described above.

Electric motor 108 is superimposed on a mounting platform 110,

which is also supported by the cylindrical rods 98 and 100. The

electric motor 108 drives a pulley 110, which is connected by a

belt 112 to a driven pulley 114. In the arrangement shown in

FIG. 9a, the belt 112 is loose. In order to tighten the belt,

the speed nut assemblies 104 and 106 are moved upwardly in the

way hereinabove described on the cylinders 98 and 100

respectively so as to elevate the mounting platform to its

position 108' where the final positions of the speed nuts 102'

and 104' are shown in FIG. 8b. As a result of this movement, the

belt 112 is tightened as is shown in FIG. 8b.

[0049] Those skilled in the art will appreciate that a range

of materials may be used for the various components described

above. It is generally expected that such materials will be

metals, although nonmetals may also be used. The pinion gear can

be attached to the locknut in many different fashions, pins,
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welding, tongue and grooves, or keys to name a few. The type of

application for which this invention is used will drive these

choices. The hub of the pinion gear can also be modified to

match the shape of the hex nut. This would provide more gripping

surface for a wrench.

[0050] It will be appreciated by those skilled in the art that

the shape of the spring-clip could readily be modified while the

same function could be performed. The particular design

disclosed is believed to ensure substantial stability to the

driver as it moved along the threaded rod. The means for

attaching the spring-clip to the driver may also be modified in a

number of ways. For example, attachment could be accomplished by

means of rivets in addition to the screws disclosed. Components

of the driver assembly can be easily changed to suit different

size applications. The button head screw can be removed with a

standard Allen wrench to change spring clips. The hub of the

drive gear could be modified to accept a nut or set screw, which

would allow the guide to be removed from the assembly to change

it for a different size. The guide could be modified to allow

the fingers to spring open and close to maintain a grip on the

speed nut.

[0051] It will be appreciated that a major advantage of this

invention over conventional methods is that it speeds up the

operation of repositioning a locknut over long distances for

adjustment purposes. This in turn will drastically shorten the
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time required to make such adjustments. Devices of this type

will find wide use in packaging machines and mechanical test

devices where adjustments are required.

[0052] Another advantage of the apparatus of the present

invention is that it allows for use in a conventional electric

drill.

[0053] Another major advantage is that the invention is small

and can be easily standardized for an application or an industry.

Components can easily be interchanged on the driver to

accommodate different size threaded rods if required.

[0054] While the present invention has been described in

connection with the preferred embodiments of the various figures,

it is to be understood that other similar embodiments may be used

or modifications and additions may be made to the described

embodiment for performing the same function of the present

invention without deviating therefrom. Therefore, the present

invention should not be limited to any single embodiment, but

rather construed in breadth and scope in accordance with the

recitation of the appended claims.
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Attorney Docket No. 77512

SPEED NUT AND DRIVE GEAR ASSEMBLY

ABSTRACT OF THE DISCLOSURE

An assembly which includes a rod having an outer peripheral

surface. There is also a nut having *an axial aperture with an

inner peripheral surface moveably engageable with the peripheral

surface on the outer peripheral surface of the rod and having a

peripheral gear surface. There is also a circular drive gear,

which engages the peripheral gear surface of the nut. The

circular drive gear is rotatable about its central axis so that

the nut is moved along the outer peripheral surface of the

cylindrical rod.
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